Excessive numbers of cells, which may otherwise prove to be dangerous, must be eliminated by multicel lular organisms, the goal of which is accomplished by an active dedicated molecular programme. This regu lated programmed cell death is as important for a cell as are cell division and cell migration, because it allows the organism to tightly control the cell number and tis sue size and to protect itself from rogue cells that may threaten its homeostasis (1) .
A large variety of stimuli can trigger apoptosis, includ ing genotoxic damage, oxidative stress, hormones and cytokines or withdrawal of survival factors (2) (3) (4) (5) . Among them, reactive oxygen species (ROS) produced as a consequence of normal metabolism or induced by extraneous stimuli (e. g., H2O2 or X-ray irradiation) have been shown to induce apoptosis in many cell types (3, 6) . Conversely, antioxidants or modulation of endogenous antioxidant defenses can suppress apoptosis (e. g., over expression of superoxide dismutase delays neuronal cell death after nerve growth factor withdrawal) (7) . A vari ety of other antioxidants or ROS scavengers like catalase and vitamin E inhibit apoptosis in a variety of systems (8, 9) . Moreover, Bcl-2, a well-known antiapoptotic protein, can inhibit apoptosis by suppressing the formation or effects of ROS (10) (11) (12) , supporting their involvement in apoptosis. As apoptosis can still proceed under hypoxic conditions (13) , the role of ROS in apoptosis is still a question of controversy.
ROS can damage unsaturated bonds of membrane lipids, can free their extra energy to nucleic acids to cause mutagenic damage and can modify the structure and function of important proteins to render them inac tive (14) . Lipid derived mediators such as ceramide and fatty acid hydroperoxides have been shown to be regu lators of apoptosis (15, 16) .
Aerobic organisms have evolved certain defense mechanisms to cope with the products of oxidant bio chemistry and their cell survival depends on the critical balance between oxidants and antioxidants (4). In addi tion to endogenous antioxidants, ROS scavengers from extraneous sources can be of help. As the high inci dence of several chronic diseases is linked to oxidative stress, researchers have been interested in identifying the factors in human diet that could protect against oxi dative damage caused by oxidative stress. A number of epidemiological studies have stressed the importance of the intake of fruits and vegetables, which are rich sources of polyphenols and bioflavonoids that exhibit potent antioxidative properties. Gallic acid is one such natural phenolic compound that is obtained by alkaline or the acid hydrolysis of tannins or from spend broths of penicillium glaucum or Aspergillus niger. Some derivatives of gallic acid, especially propylgallate (E-310), octylgal late (E-311) and laurylgallate (E-312), are widely used as food additives due to their scavenging activity towards ROS, and are responsible for the rancidity of various food stuffs. We have, therefore, explored the role DNA fragmentation DNA fragmentation is a well-studied hallmark of apo ptotic cell death. The induction of apoptosis was docu mented by the ability of oxidative stress to produce internucleosomal DNA cleavage. Figure 2 shows the DNA gel electrophoresis pattern obtained from different treatments. Exposing lymphocytes to oxidation for 2h was able to produce DNA fragments of a particular size (lane C), and these were found to be absent in control In some recent studies, gallic acid, in contrast, has been found to be an inducer of apoptosis in a number of tumor cell lines (36) (37) (38) (39) , whereas normal counterparts of some of these tumor cells have been found to be able to withstand the cell death-inducing effects of gallic acid for longer durations (36, 40) . Isuzugawa et al. (41) have recently demonstrated the presence of some inhib itor of apoptosis in normal cells in contrast to their tumor counterparts, which lack such an inhibitor and hence undergo apoptosis with gallic acid. These para doxical results can be explained by many metabolic pathways with which these compounds may interact. Furthermore, through the differential behaviours of normal and tumor cells of the same origin, the property that can be exploited for using such compounds as selective anti-tumor agents.
In conclusion, our results indicate that reactive spe cies of oxygen trigger apoptosis by inducing membrane peroxidation, and hence the formation of various lipid hydroperoxides, which in turn, are able to induce cell death as indicated by PS externalisation and HMW DNA fragmentation. Gallic acid, a strong antioxidant, inspite of having cell death-inducing effects on tumor cells, protects normal cells from the devastating effects of reactive oxygen species and hence helps to prolong the lifespan of PBLs, which are one of the most impor tant parts of the body's defense system against various infections including AIDS.
